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Abstract. In this article, we will present a systematic analysis of trans-
verse momentum spectra of the strange hadron in different multiplicity
events produced in pp collision at
√
s = 7 TeV, pPb collision at
√
sNN
= 5.02 TeV and PbPb collision at
√
sNN = 2.76 TeV. The differential
freeze out scenario of strange hadron K0s assumed while analyzing the
data using a Tsallis distribution which is modified to include transverse
flow. The pT distributions of strange hadron in different systems are
characterized in terms of the parameters namely, Tsallis temperature
(T ), power (n) and average transverse flow velocity (β).
1 Introduction
The transverse momentum pT spectra of the hadrons measured in pp , pPb and PbPb
collisions reflect the condition of the system at the time of freeze-out. The pT spectra
of the hadrons are very useful tools to study the particle production mechanisms,
thermalization and collective effects and at high pT probe jet quenching effects.
2 Modified Tsallis Distribution Function
The transverse momentum spectra of hadrons can be described using the modified
Tsallis distribution [1]. The modified Tsallis function is given by
E
d3N
dp3
= Cn
[
exp
(
−γ β pT
n T
)
+
γ mT
n T
]−n
. (1)
Here Cn is the normalization constant, mT (
√
p2T +m
2) is the transverse mass, γ =
1/
√
1− β2, β is the average transverse velocity of the system and T is the temperature.
Phenomenological studies suggest that, for quark-quark point scattering, n ∼ 4 and
when multiple scattering centers are involved n grows larger.
3 Results and Discussions
Figure 1 shows the invariant yields of the strange hadron K0s
(
(a) pp collision at
√
s =
7 TeV, (b) pPb collision at
√
sNN = 5.02 TeV and (c) PbPb collision at
√
sNN = 2.76
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as a function of the pT measured by the CMS experiment [2] in the mid rapidity
|yCM| < 1. The invariant yields are given for different multiplicity classes. The solid
curves are the modified Tsallis distribution fitted to hadron pT spectra. The modified
Tsallis gives good description of the data.
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Fig. 1. The invariant yield of K0s as a func-
tion of pT for pp, pPb and PbPb collisions.
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Fig. 2. n, T and β for K0s as a function of
< Ntrk > in pp, pPb and PbPb collisions
Figure 2 (a) shows the Tsallis parameter n as a function of the efficiency corrected
average track multiplicity < Ntrk > in the pp collision at
√
s = 7 TeV, pPb collision
at
√
sNN = 5.02 TeV and PbPb collision at
√
sNN = 2.76 TeV. The parameters T
and β are shown in the panels (b) and (c) respectively. The value of n decreases with
multiplicity in pp collision but in pPb and PbPb collisions it remains similar. The value
of the Tsallis temperature T increases with the multiplicity in pp and pPb collisions but
it varies little with the multiplicity. The transverse flow β increases with the multiplicity
in all three systems.
4 Conclusion
We have studied the pT spectra of K
0
s in three systems pp, pPb and PbPb. The value
of the parameter n has a little variation with multiplicity implying that the degree
of thermalization remains similar for the events of different multiplicity classes in all
three systems. The Tsallis temperature T increases with the multiplicity for pp and
pPb systems but it does not show a noticeable change with the event multiplicity
for PbPb systems. The PbPb system has smaller temperature and transverse flow as
compared to the pp and pPb systems.
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